Although longer duration of untreated psychosis (DUP) is associated with poor response to antipsychotic treatment, it remains unclear whether it independently influences time to symptomatic remission in first-episode psychosis (FEP). This study examined rate of symptomatic remission, and explored if DUP, premorbid functioning, global functioning, insight and socio-demographic characteristics were independently associated with time to symptomatic remission in FEP.
Introduction
Improving functional outcomes in patients with first-episode psychosis (FEP) is a necessary mental health priority, and medications like prescription of antipsychotic drugs have been shown to improve symptomatic and functional outcomes, particularly positive symptoms. [1] [2] [3] [4] However, despite prescription of effective antipsychotic treatment, a considerable number of occurrences of nonremission over time have been reported. [5] [6] [7] [8] Therefore, understanding risk factors for delayed response to antipsychotic medication would be essential because that may help future medications to affect modifiable risk factors, or to parse patients into therapeutically meaningful subgroups according to nonmodifiable risk factors. [9] [10] [11] Some studies have shown that long duration of untreated psychosis (DUP), [8, [12] [13] [14] poor premorbid functioning, [7, 15, 16] and poor insight [17, 18] have been associated with delayed response to antipsychotic medication. On the other hand, socio-demographic factors such as younger age, tertiary level of education, being female, and being married significantly predicted recovery at 2 years follow-up. [19] [20] [21] However, it remains unclear whether each of the preceding factors could predict symptomatic remission in first-episode psychosis when adjusted for the others, sociodemographic characteristics, and some relevant prognostic factors. Furthermore, most research on rate of and time to symptomatic remission in first-episode psychosis were conducted in high-and middle-income countries whose findings may not generally apply elsewhere as evidence has shown that factors influencing symptomatic remission differed across countries, [22] and rates of remission differed across regions, [23] and across studies. [24] In Malawi, cases of FEP with long DUP are common, [25] and no study has investigated the rate of and time to symptomatic remission and associated factors following prescription of antipsychotic medication. Therefore, with an aim to add more knowledge for improving treatment response in psychosis, particularly from Sub-Saharan Africa where such type of studies are rare, this study aimed to examine rate of symptomatic remission and find out if duration of untreated psychosis, premorbid functioning, global functioning, insight and sociodemographic characteristics were independently associated with time to symptomatic remission after prescription of antipsychotic medication in FEP.
Methods

Setting
This study was conducted in Northern Malawi, a landlocked country in the South of the Equator and South East Africa. As shown in Figure 1 , [26] Lake Malawi, third largest in Africa, separates Malawi from Tanzania and Mozambique in the North East and East, respectively. There is Zambia to the North West border and Mozambique to the South East, South, and South West borders. Northern Malawi is where Saint John of God provides community services. According to the latest population and housing census, [27] it was estimated that there are 13.1 million people in Malawi, with annual growth rate of 2.8%. In particular, Northern Malawi comprises approximately 1.7 million people of which 47% are aged at least 18, 48.5% are male and 51.5% are female. Among those who are aged at least 18, 47.5% are male and 52.5% are female.
Subjects
In the period between June 2009 and September 2012, the Community Mental Health Care Team (CMHCT) of Saint John of God (SJOG) community services sensitized people about mental health disorders in the Northern part of Malawi, during a pilot study of early intervention service for psychosis, and an Figure 1 . Map of Malawi [26] depicting the study area-Northern Malawi.
Kaminga et al. Medicine (2018) 97:45 Medicine advertisement was made to receive and assess individuals for psychiatric disorders. In response to the advert, community members brought patients to the CMHCT for assessment, during which collateral information was sought from patients' significant others or relatives in order to verify some symptoms and make sure about a diagnosis. An assessment was complete within 24 to 48 hours and, subsequently, treatment was initiated as appropriate. Depending on presentation, the following antipsychotic medications, commonly used in Malawi, were prescribed: oral drugs such as haloperidol tablets, chlorpromazine tablets, and risperidone tablets; and injectable medications which stay in the body working for 4 weeks such as haloperidol decanoate, fluphenazine, and depixol. This was an 18 months follow-up study which enrolled subjects from these patients. The inclusion criteria were as follows: diagnosed of psychosis disorder as defined in the Diagnostic and Statistical Manual of Mental Disorders, DSM-IV-TR Axis I Disorders, criteria [28] ; classified by CMHCT research clinicians as having FEP and never ever received antipsychotic medication before; aged between 18 and 65 at first assessment by CMHCT research clinicians; and consented to take part in the study. Patients were excluded if they had a history of drug abuse, learning disability, neurological disorders, and organic illness. Figure 2 shows sample selection process in more detail. This study was approved by the National Health Sciences Research Committee (NHSRC) of the Ministry of Health in Malawi (NHSRC/577), and written informed consent was obtained from the patients or their guardians.
Explanatory baseline variables
At baseline, clinical interviews were used with the scales described in this subsection to make psychiatric assessments and, as appropriate, collateral information were obtained from patients' significant others or relatives to verify some symptoms. In this regard, mental disorders of participants were assessed using the Structured Clinical Interview for the DMS-IV-TR Axis I Disorders (SCID-I). [28] Also, socio-demographic variables such as age at assessment, age at onset, sex, marital status, level of education, employment status, and family history of psychiatric disorders were measured. The seriousness of mental illness in terms of the social, occupational, and psychological functioning of adults was subjectively rated using the Global Assessment of Functioning (GAF) scale as described in the DMS-IV-TR Axis V. [28] Subjects are rated using natural number codes between any (41) (42) (43) (44) (45) (46) (47) (48) (49) (50) , and from moderate (51-60) to superior (91-100). Positive symptoms were assessed using the Scale for the Assessment of Positive Symptoms (SAPS), whereas negative symptoms were assessed using the Scale for the Assessment of Negative Symptoms (SANS). [29, 30] The SAPS has 4 symptoms domains and the SANS has 5 symptoms domains. Items for each domain are scored on a scale from 0 (absent) to 5 (severe) and these are used to obtain a global rating for the domain. An overall score for both scales is the sum of the global ratings of their respective domains.
Premorbid functioning concerning sociability and withdrawal, peer relationships, scholastic performance, adaptation to school and socio-sexual aspects of life were assessed in participants using the Premorbid Adjustment Scale (PAS) before the onset of symptoms of psychosis during developmental stages of childhood (at most 11 year), early adolescence (between 12 and 15 years), late adolescence (between 16 and 18 years), and adulthood (19 or more years). [31] The average of the mean developmental scores represents the total score for the scale and scores closer to but less than 1 indicate good premorbid. Changes in PAS total scores from one developmental stage to the other were classified as deteriorating, stable poor and stable good. [32] Insight was measured using an insight scale according to Birchwood et al [33] to assess the 3 categories of insight: awareness of illness, awareness of symptoms, and awareness for need for treatment. Equal weight is given to each category to obtain total subscore between 0 and 4, which means the overall score ranges between 0 and 12, and good insight is identified by an overall score of 9 or greater. [34, 35] The item, "my stay in hospital was necessary," was omitted because all participants were not in admission at a hospital. [35] Duration of untreated psychosis (DUP), defined as the length of the interval between the occurrence of first psychotic symptoms and the beginning of first antipsychotic medication, was measured using the Beiser Scale. [36, 37] With reference to previous studies, [38, 39] DUP was dichotomized as short (5) and long (>5).
Outcome variables
Follow-up assessments were conducted every month after initiation of antipsychotic medication and patients were censored at the end of follow-up time (after 18 months), or at the first time symptomatic remission was observed during the study period. Assessors at follow-up were blinded of patients' previous assessment outcomes to avoid subjective bias. The primary outcome variable, time until observing positive and negative symptoms remission was recorded in months. Symptomatic remission at follow-up was defined according to the Remission in Schizophrenia Working Group (RSWG) criteria, which specified that a global score of at most 2 on all domains (hallucinations, delusions, bizarre behavior, and positive formal thought disorder) of the SAPS indicated patient was in positive symptom remission and, similarly, a global score of at most 2 on the domains (affective flattening or blunting, alogia, avolition apathy, anhedonia asociality) of the SANS indicated patient was in negative symptom remission. [40] When both of these conditions were satisfied a subject was classified as "in symptomatic remission," otherwise a subject was classified as "not in symptomatic remission.
Statistical analysis
Windows Statistical Package for the Social Sciences (SPSS) Version 23.0 (IBM Corp, Armonk, NY) was used to compare distributions of baseline explanatory variables across the groups: lost to follow-up and follow-up completed. This was done using independent sample t-test or Mann Whitney U test for continuous variables depending on the normality of data and, on the other hand, the x 2 test (Pearson or Fisher's Exact test) was used for categorical variables. [41, 42] In addition, the x 2 test was used to test the homogeneity of frequencies across categories of each categorical variable for the follow-up completed group. [41] Furthermore, predictors of time to symptomatic remission were identified using both univariate and multivariable Cox proportional hazard regression analyses, [41, 43, 44] using the R software version 3.4.1. Schoenfeld tests were performed to confirm proportional-hazard (PH) assumption and all the baseline explanatory variables, which satisfied the PH assumption, were included in the multivariable model of the Cox proportional hazard regression. [45] Interactions of potential predictor variables were also explored, and all terms showing significant interactions were included in the final multivariable model. [46] The final model was also tested for PH assumption. All statistical tests were two-tailed and the significance level was 0.05.
Results
Participants' baseline characteristics
Of the 400 patients assessed by the CMHCT during a pilot early intervention study, 126 (31.5%) were enrolled in this study within a mode and median of 12 months, and 274 met the exclusion criteria (Fig. 2) . Enrolled subjects were identified as Bipolar I disorder 12 (9.5%), Schizophrenia 100 (79.4%), and Schizophreniform disorder 14 (11.1%). With the exception of the variable, sex, the measurements of all other explanatory variables were evenly distributed between the follow-up completed and the loss to follow-up groups. The 98 patients in the follow-up completed group had mean (standard deviation [SD]) age of 35.8 (12.4), SAPS 8.3 (3.3), and SANS 4.4 (5.5) at first time receiving antipsychotic medication. In addition, majority in this group were male 66 (67.3), married 53 (54.1), more than primary level of education 63 (64.3), unemployed 82 (83.7), long DUP 67 (68.4) , diagnosed with schizophrenia 79 (80.6), and poor insight 81 (82.7). Normality test indicated that data were skewed for the continuous variables: age at first time receiving antipsychotic medication, age at onset of psychotic symptoms, SANS, and SAPS (P value < 0.001). Therefore, Mann Whitney U test was used to compare the distribution of the measurements of these variables between the follow-up completed group and the lost to follow-up group. Table 1 shows the results in more detail.
Rate of and time to symptomatic remission
During a period of 18 months, 70 (71.4%) of the subjects achieved symptomatic remission at the mean time of 8.6 (5.1) months. Also, of the subjects who achieved symptomatic remission, one quarter of them achieved symptomatic remission within 4.7 months, while half within 8.0 months, and 3 quarters within 11.9 months.
Predictors of time to symptomatic remission
Univariate analysis was performed with each baseline explanatory variable except "type of psychosis" because this variable did Table 2 shows the results. All the baseline explanatory variables in Table 2 were then entered into the multivariable Cox proportional hazard regression model to see their independent associations with time to symptomatic remission. Also, it was found that interactions when predicting time to symptomatic remission existed between marital status and DUP; marital status and insight; and insight and DUP. Thus, these interactions were also added to the model. Table 3 shows the results.
It should be noted here that it is common that when several covariates are investigated in a multivariable Cox proportional hazard regression model, the rate of false-positive or the chance of finding a spurious effect may increase with each additional test. [45] Therefore, the effect sizes may be exaggerated and a spurious effect by marital status in Table 3 was observed due to the addition of interaction terms involving this variable. However, results of the interaction terms in such analyses are the ones which matter most. [46, 47] Additionally, the likelihood ratio test indicated that this model significantly predicted time to symptomatic remission (P value = .007), and also the global Schoenfield test suggested that the PH assumption was satisfied (P value = .148). Thus, it is a useful model for identifying potential predictors of time to symptomatic remission.
Results in this final model showed that having long DUP and separated/divorced/widowed (adjusted hazard ratio 
Discussion
This is the first study to explore predictors of symptomatic remission in Malawi and it established the following evidence. First, 71.4% of the subjects achieved symptomatic remission over 18-month period, during which they received antipsychotic medications. Second, long DUP or poor insight may increase the time to symptomatic remission among the separated/divorced/ widowed group. Third, long DUP may prolong time to symptomatic remission among the poor insight group. Finally, deteriorating premorbid functioning, having family history of psychiatric disorders, and being male reduced the likelihood of symptomatic remission at any time within 18 months. The rate of symptomatic remission in this study is higher than that of similar studies in Ethiopia, [48, 49] perhaps because of sample or methodological or regional differences. Nonetheless, just like our findings, one of those studies indicated that living in a household with 3 or more adults was significantly associated with attaining remission. [48] However, in contrast with our findings, the other study indicated that being single was significantly associated with attaining remission but was quick to clarify that majority of those who were single stayed with relatives, which could be a confounding factor. [49] Furthermore, despite longer DUP being shown to be associated with poor response to antipsychotic treatment, [19, 22, 50, 51] this study has shown that its effect could be altered by marital status, with those having long DUP and separated/divorced/widowed slow to respond to antipsychotic medication. Also, despite poor insight being shown to be associated with poor response to antipsychotic medication, [17, 18] this study showed that marital status could alter its effect on symptomatic remission, with those having poor insight and separated/divorced/widowed being slow to respond to antipsychotic medication. Therefore, social support, particularly the emotional support, often from a close relationship, is one important protective factor for mental health problems. For example, being married and social support were shown to improve medication adherence, [52] [53] [54] which was associated with better response to antipsychotic medication. [7, 15, 55] Therefore, among other reasons, it may be speculated that those with marital status, separated/divorced/widowed, and long DUP or poor insight might have needed social support to enhance their response to antipsychotic medication. In fact, support systems that have been there when in marriage may no longer be sustained or cease to be effective after family separation/divorced/ widowed. [56] In such circumstances, if no substitute support could be attained elsewhere, the mental health condition of family members with psychosis may go from bad to worse. Also, patients with poor insight may disagree that they have mental illness, unusual experiences, abnormal behaviors, and that they are in need of clinical treatment. [33, 34, 57] Hence they are more unlikely to achieve response to medication. [58] Consequently, as found in this study, it can be suggested that long DUP participants with poor insight were less likely to achieve symptomatic remission within 18 months of follow-up when compared with long DUP participants with good insight. In this regard, family social support and good insight may play a crucial role in helping long DUP or poor insight patients to achieve quicker response to antipsychotic medication and hence improve the prognosis of the disease. [58] [59] [60] [61] [62] Therefore, psychological interventions and social support related to prescription of antipsychotic medications are warranted and may improve better response to antipsychotic medications among separated patients with long DUP or poor insight, and poor insight patients with long DUP.
Moreover, available evidence has shown that good premorbid functioning was associated with better response to treatment and fewer extrapyramidal symptoms. [15, [63] [64] [65] Also, poor premorbid functioning was suspected to indicate an illness subtype less likely to respond to antipsychotic treatment regardless of when it was instituted. [66, 67] Therefore, the preceding results are in agreement with the findings of this study which suggested that deteriorating premorbid functioning may impede quick response to antipsychotic medication. Thus, this study supports the idea that premorbid symptom assessment should remain an important clinical tool in the evaluation of psychotic symptoms and is of potential prognostic value. [67] Interventions to ensure good Table 2 Association of baseline characteristics with time to symptomatic remission. premorbid functioning in individuals at high risk of psychosis may help them respond positively to antipsychotic medications later in life should they suffer from psychotic disorders. Also, family history of developing a disease is considered as an important variable in understanding prognosis of the disease. [68] [69] [70] For example, in patients with affective disorders, having a family history of bipolar illness and response of affected family members to lithium treatment were important indicators of favorable lithium response. [71] Similarly but in the opposite manner to this finding, in this study, having family history of psychiatric disorders was associated with delayed time to treatment response. This is consistent with some studies, which also showed that it was associated with poor response to antipsychotic drugs. [72, 73] Therefore, it was suggested that there might be a genetic influence on treatment response in psychosis. [74] Thus, this result supports the necessity for research to identify biological markers that could influence response to antipsychotic drugs and, should they be discovered, they may be helpful to optimize medications to improve prognosis of the disease. [69, 75] Apparently, early interventions for first-episode psychosis could be a precautionary measure to improve treatment response in individuals with family history of psychiatric disorders. [76] Additionally, being male reduced the likelihood of symptomatic remission in this study. This outcome is consistent with results of some previous studies which found that compared with men being female significantly predicted more likelihood to recovery in FEP and schizophrenia. [19, 63, 77, 78] Some possible explanation of this heterogeneity was that males had more risk factors for relapse than females, including substance abuse, nonadherence, reduced help seeking behavior and increased baseline psychopathology. [78, 79] In this regard, men may require special attention to help them avoid the preceding factors, so as to enhance their response to antipsychotic medication.
Some factors need to be considered when interpreting the results of this study. First, the final model may be susceptible to an increased rate of false-positive or chance of spurious effect due to the additional covariates involving interactions. [45] Hence the effect sizes may be exaggerated. Nevertheless, the model significantly predicted time to symptomatic remission under the PH assumption and managed to replicate some findings from other similar studies. Second, subjects of this study were aged between 18 and 65, hence this may limit generalizing these findings to children and adolescents, and due to a smaller sample size of the locally characterized population enrolled, extrapolation of these results to other patient groups need to be verified with more investigations using larger sample sizes. Nonetheless, the findings may accordingly be inferred to other members of the sample and hence lay a foundation for better understanding of the predictors of treatment response specific for this local population. Third, drop out of participants due to loss to followup may cause selection bias. However, the drop out group had virtually the same baseline characteristics with the group included in all the analyses of this study. Hence, low possibility of selection bias. Fourth, nonadherence which was positively related to new episodes was not measured in this study. It could be interesting to see its influence on symptomatic remission in this group. However, since being married was associated with adherence to medication and adherence to medication was associated with better response to medication in first-episode psychosis, the effect of marital status on symptomatic remission in this study may, to some extent, be implied on the outcomes of adherence to medication on symptomatic remission. Finally, DUP was measured retrospectively, which is prone to recall bias. Thus, there is a possibility that this measure could be exaggerated in some cases.
Conclusions
This study suggests that, although long DUP was an independent predictor of poor treatment response in other studies, its effect could be altered by marital status or insight. Similarly, the effect of poor insight on symptomatic remission could be altered by marital status. Therefore, in addition to prescribing antipsychotic medications, psychological interventions and social support for mental health problems are warranted and may enhance better response to antipsychotic medications among separated patients with long DUP or poor insight, and poor insight patients with long DUP. More research integrating premorbid functioning, family history of psychiatric disorders, and gender with genetic and environmental factors related to response to antipsychotic medications is needed and may have great potential for generating better clinically relevant predictors.
